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In contrast to the many reports of the incidence and significance of serum autoantibodies in connective tissue diseases in adults, there have been relatively few reports of their incidence in children with these diseases and even fewer reports of their incidence in normal children (Alexander, Bremner, and Duthie, 1960; Beck, 1961; Doniach, Nilsson, and Roitt, 1965;  Kornreich, Drexler, and Hanson, 1966; Bluestone et al., 1970; Petty, Cassidy, and Sullivan, 1973) . In the present study sera from 117 patients who had suffered from connective tissue diseases in childhood and sera from 134 controls have been screened for the prevalence of nine circulating organ-or nonorgan-specific autoantibodies.
Materials and methods Patient groups.
Juvenile rheumatoid arthritis (JRA). There were 54 patients (34 female, 20 male) with JRA selected according to the criteria of Ansell and Bywaters (1959) . Age at onset of disease varied from 9 months to 12 years with a mean of 61 years, the onset being polyarticular in 49 and monarticular in 5. At the time of study their ages ranged from 5 to 37 years (mean 16 years). Henoch-Schonlein purpura (HSP). 52 children (35 male, 17 female) had the typical clinical features of HSP. Age at onset of disease ranged from 9 months to 11 years (mean 6 years). At the time of study their ages ranged from 3 to 15 years (mean 8 years); 48 were in clinical remission, while 4 had evidence of continuing renal disease.
Other connective tissue disease (CT). There were 5 children with scleroderma (ages at onset 1 years, 2 years, 41 years, 9 years, 11 years). At the time of study the disease was quiescent in 2 and slowly progressive in the others. 4 children had systemic lupus erythematosus (SLE), in one of whom the disease had been induced by ethosuximide. 2 of these patients developed renal involvement, one with a fatal outcome. In the other 2 the disease was quiescent at the time of study. 2 patients with dermatomyositis completed the CT group and both were in remission at the time of study.
Control group. Sera were obtained from venous blood in 112 (Beck, 1961 (Johnson, Holborow, and Glynn, 1965 (Goudie, MacSween, and Goldberg, 1966) . Sera were tested at a dilution of 1 in 16, and positive sera were titrated in doubling dilution and endpoint of fluorescent staining was found.
Thyroglobulin antibody was detected by tanned red cell passive haemagglutination technique (Fulthorpe et al., 1961) , the sera being screened at 1 in 16 dilution and positive sera being titrated in quadrupling dilution to an end-point of red cell agglutination.
Thyroid microsomal antibody was tested using an indirect inumunofluorescence technique with toxic Mason, and MacSween human thyroid gland as substrate and the serum diluted 1 in 4 (Holborow et al., 1959) .
Gastric parietal cell antibody was tested by indirect immunofluorescence using human mucosa as substrate with undiluted serum (Adams et al., 1964) .
Salivary duct antibody was detected by an indirect immunofluorescence technique using human submandibular gland as substrate with undiluted serum (MacSween et al., 1967) .
Adrenal cortex antibody was tested by an indirect immunofluorescence technique using human adrenal gland as substrate with the serum undiluted (Goudie et al., 1969) .
Anti-DNA antibodies were tested by a modification of the Farr techniques (Webb, Whaley, and Lee, 1974 Gastric parietal cell antibody. In the patients 4 sera were positive, 1 in JRA, 2 in HSP, and 1 in dermatomyositis, and of these only the latter gave strong positive staining. In contrast in the control group 12 sera were positive, an incidence of 8*9% positive. Of these, 8 occurred in children under 10 years, 5 weakly positive, and of the 4 positives in the 11-to 16-year age group 2 were weakly positive.
Thyroid microsomal antibody. This was not shown in any of the patient groups. However, it was shown in 14 of 134 (10%) of the controls, 13 of whom were under 10 years, and in all of these sera a weakly positive staining reaction was recorded. The remaining case producing a strongly positive staining pattern was from a 16 year old.
Smooth muscle antibody. This was found in 2 of the 52 patients with HSP and in 1 of 2 patients with dermatomyositis, all being only weakly positive. Five positive results were obtained in the controls, all 5 being under 10 years old. In only one instance, however, was the result strongly positive.
Discussion
Few studies have been reported of the frequency of autoantibodies in diseased or healthy children (Doniach et al., 1965; Kornreich et al., 1966; Petty et al., 1973) . In the present work we have studied a series of autoantibodies in children with selected connective tissue diseases, and in a large control group with minor ailments, in whom there was no reason to suspect any underlying major disease process and, in particular, no evidence of any disease of possible immunological aetiology. With the exception of gastric parietal cell antibody and thyroid microsomal antibody, autoantibodies were infrequently found in the children studied. Antinuclear factor was not found in any of the control population. The present finding of ANF in 2 out of 54 (4%) of our JRA patients compares with previous reports ranging from 4-55% (Weir, Holborow, and Johnson, 1961; Barnett et al., 1965; Bluestone et al., 1970) . In part these differences in incidence probably reflect differences in the Goel, Shanks, Whaley, Mason, and MacSween degree of activity of the disease at the time of serological examination, and differences in the technique of examination. Both of our JRA patients with ANF had evidence of a continuing disease process consistent with previous reports that the presence of this antibody is associated with more severe progressive form of the disease. Petty and others (1973) found ANF in 38 5% of their patients with JRA compared with only 3% of their controls, the sera being examined undiluted. In our laboratory we have consistently screened for ANF at a serum dilution of 1/16, and at this titre or greater ANF is demonstrable in 12-14% of normal adults. As in most other studies, ANF was found in all patients with SLE (4) and was found in 3 of the 5 patients with scleroderma. In the latter group its presence was associated with slow progression of the disease process. In 2 of the 4 SLE patients significant DNA binding was shown by the Farr technique and both of these had developed evidence of renal involvement with a fatal outcome in one.
Rheumatoid factor was found to be no more frequent in our JRA groups than in the controls. In a previous study we have shown that those JRA patients with rheumatoid factor may have a more serious prognosis (Goel and Shanks, 1974) .
Smooth muscle and salivary duct antibodies were found in 8 (5 controls) and 4 (all controls) children, respectively. There was no evidence of liver or salivary gland dysfunction in these children, and the significance of this finding is not clear.
A surprising finding was the high incidence of (mainly weakly) positive gastric parietal cell (9%) and thyroid microsomal (10%) antibody in our control population. It is of interest that in a previous study in this region (R. N. M. MacSween, and R. B. Goudie, unpublished, 1967 ) these antibodies were found in approximately similar proportions in another population of normal young children. Doniach et al. (1965) found gastric parietal cell and thyroid microsomal antibodies in 4 and 2% of juvenile controls, respectively. It is of interest that 10 of the control children had more than one antibody present: parietal cell and thyroid microsomal 4, parietal cell and smooth muscle 2, thyroid microsomal and salivary duct 2, thyroid microsomal and smooth muscle 1. It is also noteworthy that if all the positive results for these 4 autoantibodies are examined on the basis of age distribution, 19 occurred in the 0-to 5-year age group, 11 in the 6-10, 1 in the 11-15, and 4 in the 16+ years group, suggesting that their occurrence is possibly a transient phenomenon. The exact significance of these observations in our control population is not clear, but it seems that the possibility of a serological follow-up study on this small group of children should perhaps be undertaken.
The overall picture of the incidence of autoantibodies revealed in this study suggests that except for SLE and perhaps scleroderma there is little difference between those children who belong to the admittedly heterogeneous group of so-called connective tissue diseases and the normal controls from the same area.
We conclude that these autoantibody tests can not be used in childhood as reliable diagnostic criteria.
In our 52 patients with Henoch-Schonlein syndrome there was no evidence of any associated autoimmune phenomena. The multisystem involvement in this syndrome is more suggestive of an immune-complex disease pattern, and it is doubtful whether it should be included as one of the autoimmune connective tissue diseases.
We are grateful to our colleagues for allowing us to study patients under their care, and to the adult volunteers for giving their blood for this project.
